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fp, lq> parallel to OSt OA respectively.   Then, expressing in two ways the area of the parallelogram IpOq> we haye
Oq.Ifr^Op.Ia* Hence                                   Oq :• Op :: <0, : <*>.
In words, if on the axes OA, OB, we measure off from', (9 lines Op, Oq, proportional respectively to the angular velocities about these axes — the diagonal of the parallelogram of which these are contiguous sides, is the resultant axis.
Again, if Bb be drawn perpendicular to OA, and if fi be the angular velocity about Of, the whole displacement of JB may evidently be represented either by
Hence                           O .: <o :: Bb \ 1$
:- OI i Op.
And thus on the scale on which Op, Oq represent the component angular velocities, the diagonal OI represents their resultant.
108.    Hence rotations are to be compounded according to the same law as velocities, and ' therefore 'the single angular velocity, equivalent to three co-existent angular velocities about three mutually perpendicular .axes, is determined in magnitude, and the direction of its axis is found, as follows : — The square of the resultant angular velocity is the sum of the squares of its components,, and the 'ratios of \he three components to the resultant are the direction-cosines of the axis.
Hence also, an angular velocity, about any line may be resolved into three about any set of rectangular lines, the resolution in each case being (like that of simple velocities) effected by multiplying by the cosine of the angle between the directions.
Hence, just as in § 38 a uniform acceleration, acting perpendicularly to the direction of motion of a point, produces a change in the direction of motion, but does not influence the -velocity; so, if a body be rotating about an axis, and be subjected to an action tending to produce rotation about a perpendicular • axis, the result will be a change of direction of the axis about which the body revolves, but no change in the angular velocity. On this kinematical principle is founded the dynamical explanation of the precession of the equinoxes, and some of the seemingly marvellous performances of gyroscopes and gyrostats. .
109.    If a pyramid or cone of any form roll on a similar pyramid (the image in a plane mirror 'of the first position of the first) all round, it clearly comeV back to its primitive position.    This (as all' .rolling of cones) is exhibited best by taking the intersection of each with a spherical surface.   Thus we see that if a spherical polygon turns about its angular points in succession, always keeping on the Spherical surface, and if the angle through which it turns about each point is twice the supplement 'of the angle of the polygon, or, which,ternal rolling on a circle of double its diameter,   Hence if a circle roll kvtemidly on. another of twice its diameter any point in
